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Abstract
Background: Although there is a recognition of the importance of fertility to young women with cancer, we do
not know who is at risk of distress related to fertility issues following diagnosis. We investigated the determinants
of fertility-related distress adopting a cross-cultural perspective and using the Common Sense Model (CSM). We
chose the CSM as a theoretical framework as it allows to explore how individuals conceptualise illness within the
socio-cultural context.
Methods: British and Polish women with breast or gynaecological cancer were recruited through outpatient clinics
or online outlets and completed a questionnaire. Linear regression, mediation and moderated mediation methods
were performed.
Results: One hundred sixty-four women participated (mean age 34.55 (SD = 6.66); 78.7% had gynaecological
cancer). The determinants of fertility-related distress were: country of origin, recruitment site, negative affect, desire
to have children, treatment regret, and total illness perception score. The impact of the desire to have children on
fertility-related distress was mediated by psychological value of children, perceived consequences of cancer on
one’s life, emotional representation, and treatment-related regret. Country of origin moderated the relationship
between the desire to have children and fertility-related distress when mediated by treatment-related regret.
Conclusions: The CSM proved useful in investigating predictors of fertility-related distress, with emotional, rather
than cognitive representation of illness determining its levels. Socio-cultural background played a role in
determining one’s fertility-related distress and contributed to the explanation of the relationship between one’s
desire to have children, treatment-related regret, and fertility-related distress.
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Background
Progress in screening programmes and cancer treatment
means that an increasing number of individuals survive
cancer diagnosis [1]. Hence, improving quality of life in
the survivorship period becomes an important challenge
for healthcare professionals.
While the prevalence of cancer in young people (aged
15–49) remains relatively low [2], evidence suggests that
when diagnosed, young patients present with distinctive,
age-specific information and supportive care needs
[3–6]. These include the need for age-appropriate
cancer information and state-of-the-art treatments that fit
within young people’s lifestyles, information about health
behaviours, complementary, and alternative therapies, in-
formation about access to peer support, as well as
fertility-related needs such as the desire to be provided
with information about the impact of cancer treatments
on fertility and counselling regarding fertility issues
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encountered after the end of treatment [7–9]. While the
majority of young cancer patients express these needs [7]
and their importance has been recognised by the leading
practice guidelines [10–12], they often remain unmet by
the healthcare providers [7].
Fertility-related issues are expressed by both men and
women with cancer, however, the burden of reproductive
concerns affects female cancer patients in particular.
This could be due to the fact that while there are fertility
preservation methods available to women diagnosed
with cancer, including egg or embryo storage, these are
more, personally engaging, time consuming, and costly
than sperm storage accessible to men.
Several reviews have investigated various psychological
aspects of oncofertility as they pertain to women
[7–9, 13–16]. While some examine female cancer
patients’ knowledge [8], information needs [7, 9], and pref-
erences regarding discussions about fertility [8], others
contribute to our understanding of the meaning of fertility
to women with cancer [15], how it changes over time [14]
and how fertility issues related to cancer treatment can
affect women’s psychosocial outcomes [13, 14, 16]. There
is, however, a paucity of evidence helpful in determining
who might be affected by distress related to fertility issues
post-cancer, with four available studies [17–20] pointing
towards relationship and childbearing status as well as the
desire to have children as being potential risk factors.
There are also two main shortcomings of the current
literature. The first one is the cultural homogeneity of
the existing studies [16]. Not only were the majority of
the studies conducted in a very limited number of loca-
tions including the US, Australia, and Western Europe,
but also their samples consisted mainly of well-educated,
predominantly while women with relatively high income
[16]. However, as suggested by Greil et al. [21], the con-
cept of fertility is embedded in the broader socio-cul-
tural context, and therefore infertility would not
necessarily have the same psychological effect on women
with different socio-cultural backgrounds. Indeed, a
multi-national study exploring women’s attitudes to-
wards cancer treatment carrying a potential threat to
affect reproductive outcomes [22] showed that young
breast cancer patients differed in terms of the risk to
their fertility they were willing to accept based on their
country of origin. Specifically, women from Western
Europe were more likely to accept the risk of infertility
resulting from chemotherapy than their counterparts
from Eastern Europe, South Africa, Middle East, or
South America [22].
The second limitation of the literature is the lack of
theoretical underpinnings of the existing studies. Whilst
this does not preclude studies from producing valid and
meaningful results, the lack of theoretical framework
may prevent the researchers from uncovering important
concepts or processes, and affect their explanations of
the findings [23].
To address the aforementioned gaps in the existing
evidence, this study aimed to determine the predictors
of distress related to reproductive issues in young gynae-
cological and breast cancer survivors (diagnosed at the
age between 18 and 45), accounting for the potential im-
pact of socio-cultural background and using a theoretical
framework of the Common Sense Model (CSM) [24–26].
The CSM arises primarily from the psychological con-
cept of self-regulation and explains how people react to
illness. It assumes that a health threat elicits two simul-
taneous responses in an individual – an emotional (such
as fear or distress) and a cognitive response (a represen-
tation of threat) which in turn promote coping strategies
to manage both the emotions and the threat. Those two
responses are defined by illness perceptions which refer
to the nature of a health threat and are conceptualised
according to the following categories:
1. Identity that includes the label of an illness [its
name (e.g., diabetes)] and the associated symptoms.
2. Timeline that represents different time frameworks
relating to an illness such as the time needed to
diagnose it, its duration, or time needed for
recovery.
3. Causes that can be classified as intrinsic or extrinsic
to an individual or as environmental, biological,
emotional or psychological [27] Causal attributions
differ depending on the disease stage they are made
at (e.g., attribution about a symptom; attribution
about a disease) [28].
4. Consequences that refer to the seriousness of an
illness and its influence on different life domains.
5. Cure/control that represents the degree to which an
individual has control over an illness and assesses it
as curable [29].
However, the usefulness of the CSM relies not only on
the fact that it explains how individuals conceptualise
and attach meaning to their illness by understanding
their health condition through illness perceptions, but
also on the fact that these processes do not occur in a
vacuum but in a particular socio-cultural context.
To investigate the latter, we chose to concentrate on
women from two countries – the UK as an example of a
Western European country and Poland as an example of
an Eastern European country. While we could expect
differences in terms of fertility-related distress between
these two populations as purported by Senkus et al. [22],
we wanted to verify whether these results could be repli-
cated and if so, examine more in depth the reason why
these differences occurred. Another, more practical
rationale to choose these two particular populations
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stemmed from the fact that Polish ethnic group has
grown to become one of the largest minorities in the UK
[30], and therefore any available evidence could contrib-
ute to the improvement in the delivery of healthcare ser-
vices to Polish women who live in the UK.
Methods
We conducted a multi-centre cross-sectional survey. Re-
productive age women diagnosed with gynaecological or
breast cancer were invited to participate in the study
(for details of inclusion criteria see Additional file 1:
Table S1). They were approached through several outlets
including oncology outpatient clinics in Scotland and
Poland, Scottish Health Research Register (SHARE), as
well as online outlets of the UK-based and Polish cancer
charities and support organisations. The questionnaire
was available in a paper or online version for participant’s
convenience. Potential participants were approached and
informed about the study in person in the outpatient
clinics. The online outlets included websites and social-
media profiles of cancer charities and support organisa-
tions where a link to the participant information sheet and
questionnaire was made available to potential participants.
While it was not possible to calculate the overall participa-
tion rate for the study due to missing information about
the number of research packs accessed out in the
outpatient clinic setting, the details of recruitment are pre-
sented in Table 1. No compensation was offered for par-
ticipation in the study.
Measures
The questionnaire (in English and Polish) included the
following outcome and predictor variables.
Outcome variable
Distress related to reproductive issues was measured
using the Impact of Event Scale Revised (IES-R) [31, 32].
We used the version adapted to evaluate the impact of
fertility impairment on one’s psychological well-being
[17]. It consists of 22 items scored on a 5-point Likert
scale (with responses ranging from ‘not at all’ to ‘ex-
tremely’). The items form three subscales: intrusion,
avoidance, and hyperarousal. The subscale scores are
produced by obtaining the mean score of the items
belonging to a subscale and are within the range of 0–4.
The overall scale score is obtained by summing all re-
sponses with a range 0–88.
Predictor variables
The questionnaire measured the following predictor
variables: sociodemographic and cancer characteristics,
illness perceptions, regret related to the outcome of
treatment process (decision regret), trait negative affect,
social disapproval of not having children, value of chil-
dren, and desire to have children at the time of diagno-
sis. Recruitment site (other vs. online) was determined
based on the type of questionnaire a participant com-
pleted (paper-based or online) and was also included in
the analysis.
Socio-demographic variables included age, country of
origin, relationship status, childbearing status, monthly
income level before tax, and the highest education level.
Disease characteristics included type of cancer diagnosis,
stage of cancer at diagnosis, type of treatment received,
and date of diagnosis.
Illness perceptions were measured using the 9-item
Brief Illness Perception Questionnaire (Brief-IPQ) [33]
which uses an 11-point Likert scale to assess eight illness
perception dimensions. Two items – concern and emo-
tions – reflect the emotional representation of illness.
Concern indicates the degree of concern one has about
their illness, while emotions represents the effect of ill-
ness on one’s psychological well-being. Five items reflect
the cognitive representation of illness and these include
consequences, treatment control, personal control, iden-
tity, and timeline. Consequences capture the extent to
which illness affects one’s life. Treatment control repre-
sents the extent to which one believes treatment can
help the illness, while personal control measures one’s
own perception of control over the illness. Identity indi-
cates the level of burden one experiences due to the
symptoms of illness. Timeline probes one’s beliefs about
the length of the illness. Finally one item reflects the
extent to which one the understand their illness (coher-
ence). The overall score of the scale represents the
degree to which an illness is perceived as threatening.
While the scale questions were not re-worded to ask
about cancer perceptions, women were asked to complete
Table 1 Study participation rates by recruitment site
Recruitment site Questionnaire accessed Questionnaire returned Participation rate
Scottish clinics 153 39 25.5%
Polish clinics unrecorded 36 –
SHARE 13 3 23%
UK-based online outlets 86 77 89.5%
Polish online outlets 17 7 41.2%
Other unrecorded 2 –
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the scale in the context of their cancer diagnosis and
treatment.
Regret related to the outcome of the treatment process
(decision regret), specifically the fertility impairment due
to treatment, was measured using a single item designed
for the purpose of the study (‘I regret having undergone
treatment that altered my fertility’) with response on a
5-point Likert scale ranging from ‘not at all’ to ‘ex-
tremely’. While this question was not piloted prior to its
use in the study, it was reviewed by a member of our
target patient population for acceptability.
Trait negative affect (NA) was measured using the NA
subscale of the Positive and Negative Affect Scale
(PANAS) [34, 35] where 10 adjectives (distressed, upset,
guilty, scared, hostile, irritable, ashamed, nervous, jittery,
and afraid) are rated on a 5-point Likert scale. The total
subscale score is produced by summing all responses
(range 10–50) with higher score indicating higher level of
trait NA (‘To what extent you generally feel this way’).
Two factors related to socio-cultural background
potentially impacting the psychological well-being of
women with fertility problems were included. First, we
assessed the value that women attach to having children
using a scale adapted from a cross-cultural study on the
value of children (VOC) [36]. The scale consists of 27
items scored on a 5-point Likert scale which form three
general dimensions of VOC: the psychological-emotional
value (12 items), the economic-utilitarian value (five
items), and the social-normative VOC (seven items). Al-
though this last dimension places childbearing in the
social context, it does not capture the societal attitudes
towards childlessness. This seemed important in view of
the research suggesting that living in a society condemn-
ing childlessness can contribute to a worse psychological
well-being of people who do not have children [37].
Therefore, we measured social disapproval of not having
children as a second factor potentially contributing to
the psychological well-being of women with fertility
issues following cancer diagnosis and treatment. It was
evaluated with a question designed for the purpose of
the study (‘How much do you think the culture you
come from disapproves of people who do not have chil-
dren?’) using a 5-point Likert scale with responses ran-
ging from ‘not at all’ to ‘extremely’.
Desire to have children at the time of cancer diagnosis
was measured by asking participants to evaluate one’s own
and partner’s desire to have children on a 5-point Likert
scale with responses ranging from ‘not at all’ to ‘ex-
tremely’. Participants who were single at diagnosis were
asked to rate their own desire to have children only.
Statistical analysis
Statistical analyses were conducted using Statistical Pack-
age for Social Sciences for Windows, version 22 [38].
Additional PROCESS macro was used to conduct medi-
ation and moderation analyses [39].
Descriptive statistics were used to characterize the
study population and are reported as frequencies and
percentages for categorical variables, medians and ranges
for continuous, non-normally distributed variables, and
means and standard deviations for continuous, normally
distributed variables. Linear regression was used to
address the main aim of the study. First, the univariate
associations between potential predictors and outcome
were investigated using:
1. Parametric tests (t-test or one-way ANOVA) where
predictor was categorical or,
2. Spearman correlations where predictor was
continuous.
Additionally, scatterplots were visually inspected to as-
certain the linear relationship between predictors and
outcome variables.
Due to a relatively small sample size (n = 164), a lim-
ited number of predictors (k = 14, calculated based on a
formula by Green [40]) could be entered simultaneously
into the multivariate regression models. Therefore, only
predictors associated with the outcomes at p ≤ 0.05 were
entered into the final multivariate models.
Hierarchical regression was used to produce multivari-
able model with control variables entered in the first
step, followed by literature-based predictors entered in
the subsequent steps and new predictors specific to this
study entered in the final step [41]. To avoid multicolli-
nearity, bivariate correlations between predictors were
investigated. Where these were higher than 0.8 [41, 42],
a decision regarding the exclusion of one of the variables
from the model was made on a case by case basis. The
final models were tested as to whether they met the
regression assumptions as outlined by Field [41].
Further exploratory mediation and moderation ana-
lyses were conducted to examine the relationships
between the predictor variables and distress related to
fertility in more depth. Mediation analyses aimed to
examine whether the impact of the predictor ‘desire to
have children’ on total distress related to fertility was
mediated by other variables included in the original
model. The associations between the predictors from the
original model and ‘desire to have children’ were
explored using Spearman correlations. Where these
reached the significance level of p ≤ 0.05, they were
further tested as mediators. Due to the restriction of
PROCESS macro in using dichotomous variables as
mediators, treatment-related regret and cultural disap-
proval of childlessness were used as continuous vari-
ables (as opposed to their dichotomised versions used
in the regression model).
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To further explore cross-cultural differences in the
distress related to fertility, the variable ‘country of origin’
was treated as a potential moderator in the mediation
models. Correlations among the variables which proved
to be significant mediators in the previous analysis (p ≤
0.05), ‘desire to have children’, and ‘distress related to fer-
tility’ were tested in the study sample split by the coun-
try of origin. Where differences between the direction or
significance level of the associations were detected, mod-
eration analysis was applied to investigate which of the
paths of the mediation model were subject to moderation.
The effects and confidence intervals for all the
models were calculated for 1000 bias-corrected boot-
strapped samples and the significance of the effects
was assessed by investigating the bootstrapped 95%
confidence intervals.
Results
A total of 164 women were recruited for the study
(See Table 2).
There were no significant differences with regard to any
of the socio-demographic or cancer characteristics be-
tween the participants recruited in the UK and in Poland.
While women recruited online and those recruited via
other outlets did not differ in terms of disease characteris-
tics, those recruited online were significantly younger both
at the time of enrolment and the time of the diagnosis
than those recruited via other outlets (t = − 2.87, p < 0.01
and t = − 2.66, p < 0.01, respectively). Women recruited
online were also more likely to be in a partnered relation-
ship at the time of enrolment (83.33% vs 66.67%, p ≤ 0.05),
to not have any children (59.52% vs 38.46%, p < 0.01) and
to have at least some university education (67.47% vs
51.25%, p ≤ 0.05). Also, women with breast cancer were
significantly older than women with gynaecological cancer
both at the time of enrolment and diagnosis (t = − 3.26,
p < 0.01 and t = − 2.96, p < 0.01, respectively), and they
were less likely to choose the answer ‘prefer not to say’
when asked about their average monthly income (0 vs.
13.39%, p ≤ 0.05). To account for these differences, the
method of recruitment and the type of cancer diagnosis
were controlled for in the subsequent analyses.
Predicting fertility-related distress
Women’s average level of distress related to fertility is-
sues was 29.36 (n = 157, SD = 21.71, range 0–86). Four-
teen out of twenty predictor variables were significantly
associated with the outcome variable in univariate ana-
lyses. Thirteen were entered into the final model (with
one – partner’s desire to have children – excluded due
to multicollinearity) in the following order which was
based on the existing evidence [17–20]:
 Block 1 (control variables): age at diagnosis, country
of origin, type of cancer, type of treatment,
recruitment site, childbearing status, negative affect
 Block 2: desire to have children
 Block 3: treatment-related regret
 Block 4 (culture-related variables): cultural
disapproval of childlessness, utilitarian, social, and
psychological VOC
 Block 5: total illness perception score
The model explained 54.8% of the variability in total
fertility-related distress and six predictors including the
country of origin, recruitment site, negative affect, desire
to have children, treatment regret, and total illness per-
ception score remained individually significant (See
Table 3). Excluding control variables, treatment-related
regret and illness perception were the two strongest pre-
dictors of total fertility-related distress (β = 0.16, p ≤ 0.05
and β = 0.23, p < 0.01, respectively).
Additional models to investigate specifically which ill-
ness perceptions contributed to total fertility-related dis-
tress revealed that when entered in the last step,
consequences, identity, illness concern, and emotional
representation explained the variability in the fertility-
related distress (see Additional file 2: Tables S2 to S7).
Models including illness concern and emotional repre-
sentation as final predictors achieved a better fit to the
data (adjusted R2 of 55.2% and 55.6%, respectively) than
the model including the total illness perception score.
Mediation analysis
Initial correlation coefficients revealed five variables
which correlated significantly with both ‘desire to have
children’ and ‘fertility-related distress’. These included
‘treatment-related regret’, ‘psychological VOC’, and three
dimensions of illness perceptions – ‘consequences’, ‘co-
herence’, and ‘emotional representation’, and were subject
to mediation analysis. From these five simple mediation
models, ‘desire to have children’ indirectly influenced
fertility-related distress separately through treatment-
related regret, psychological VOC, consequences, and
emotional representation (see Additional file 3: Tables
S8-S11 and Figures S1-S4)
A multiple mediation analysis including all four
independently significant mediators was performed to
investigate whether the mediators remained statistically
significant in the presence of others and, if so, whether
indirect effects were significantly different from each
other.
As illustrated in Fig. 1, components a and b of all four
indirect pathways remained significant in the multiple me-
diation model (more details available in Additional file 4:
Table S12). The investigation of the bootstrapped confi-
dence intervals confirmed that all four indirect effects:
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a1b1, a2b2, a3b3, and a4b4 were significant (see Table 4).
Pairwise comparisons between the indirect effects (through
the investigation of the bootstrapped 95% confidence inter-
vals of contrasts between them) suggested that these effects
were not significantly different from each other.
Moderation analysis
Associations between treatment-related regret and dis-
tress related to fertility, and treatment-related regret and
desire to have children differed between the British and
Polish participants (see Additional file 5: Tables S13 and
S14). Country of origin was therefore investigated as a
moderator of those associations.
The first moderation analysis investigating the country
of origin as a moderator of the relationship between
treatment-related regret and fertility-related distress,
showed that while the model was statistically significant
(R2 = 0.16, F(3,149) = 9.11, p < 0.01), the interaction term
between treatment-related regret and country of origin
was not.
In the second analysis, examining the country of origin
as a moderator of the association between treatment-re-
lated regret and desire to have children, the obtained
model was statistically significant (R2 = 0.13, F(3,152) =
7.10, p < 0.01), as was the interaction term between de-
sire to have children and country of origin (B = − 0.27,
p ≤ 0.05) (see Additional file 5: Figure S5).
Since country of origin acted as a moderator affecting
the relationship between desire to have children and
treatment-related regret, it was introduced into the me-
diation model as shown in Fig. 2.
Country of origin moderated path ‘a’ and hence the in-
direct path between desire to have children and
fertility-related distress through ‘treatment-related re-
gret’ (see Table 5).
The unstandardised indirect effect of ‘desire to have
children’ on fertility-related distress conditional on coun-
try of origin was 1.37 for the British population with the
bias-corrected bootstrapped 95% confidence interval
entirely above 0 (0.60, 2.52), indicating significance. For
the Polish population the indirect effect was 0.008 with
the bias-corrected bootstrapped 95% confidence interval
Table 2 Sample characteristics
Variable
Range Mean ± SD
Age at diagnosis (years)
(n = 148)
19–46 34.55 ± 6.66
Age at enrolment (years)
(n = 157)
21–54 37.55 ± 6.87
Time since diagnosis
(years) (n = 155)
0–18 3.36 ± 2.93
Value N %
Country of origin Britain 118 72.0
Poland 43 26.2
Other 2 1.2
Missing 1 0.6
Partnership status at
enrolment
Partnered 122 74.4
Unpartnered 40 24.4
Missing 2 1.2
Childbearing status No children 80 48.8
1 child 33 20.1
2 children 35 21.3
3 or more children 14 8.5
Missing 2 1.2
Education Less than university
education
66 40.2
At least some university
education
97 59.1
Missing 1 0.6
Income Less than average for
the country
102 62.2
More than average for
the country
43 26.2
Prefer not to say 17 10.4
Missing 2 1.2
Cancer diagnosis Cervical 58 35.4
Ovarian 41 25.0
Uterine 27 16.5
Other gynaecological 3 1.8
Breast 35 21.3
Stage of cancer 1 69 42.1
2 49 29.9
3 30 18.3
4 2 1.2
Missing 14 8.5
Surgery – gynaecological Conservative 29 22.5
Radical 82 63.6
None 18 14
Surgery – breast Conservative 13 37.1
Radical 19 54.3
None 3 8.6
Table 2 Sample characteristics (Continued)
Variable
Chemotherapy Yes 92 56.1
No 72 43.9
Radiotherapy Yes 66 40.2
No 98 59.8
Endocrine therapy Yes 25 15.2
No 10 6.1
N/A 129 78.7
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including 0 (− 1.13, 1.03), indicating that the effect was
not significant (for visual representation of effects see
Additional file 5: Figure S6).
The difference between the conditional indirect effects
between the British and Polish participants was statisti-
cally significant as suggested by the index of moderated
mediation which equaled − 1.36 with bias-corrected
bootstrapped 95% confidence interval entirely below 0
(− 3.13, − 0.26). These results indicate that while the
mediation model held for the British subsample of the
participants, it became non-significant for the Polish
subsample.
Discussion
This study sought to determine potential predictors of
fertility-related distress among young gynaecological and
breast cancer patients, focusing specifically on the role
of one’s socio-cultural background and using the CSM
as a theoretical framework to guide the analysis and in-
terpretation of the results.
Findings suggest that Polish participants; those re-
cruited through clinics as opposed to online; those with
higher desire to have children; those with higher nega-
tive affect; those who reported regret with respect to the
treatment outcome; and finally those who perceived
their illness as more threatening were more likely to
experience higher levels of fertility-related distress. An
in-depth analysis of illness perceptions also indicates
that it was the emotional representation (reflected
through more concern with regard to illness and more
emotional consequences of the disease), as opposed to
the cognitive representation that mainly contributed to
higher levels of fertility-related distress. Furthermore, ex-
ploratory analyses propose that while desire to have chil-
dren affects fertility-related distress directly, it can also
have an indirect effect through influencing treatment-
related regret, psychological VOC, consequences, and
emotional representation. Finally, the model investigat-
ing the indirect effect of desire to have children through
treatment-related regret seems to suggest that this relation-
ship can be affected by one’s socio-cultural background.
This study corroborates the evidence that the wish to
have a child or more children is a likely predictor of
post-treatment distress related to fertility among young
women with cancer. However, it does not support the
evidence suggesting that not having children or being sin-
gle may contribute to higher distress. This is potentially
important for clinical practice in that a patient’s prefer-
ences regarding family life, rather than objective indicators
such as relationship or childbearing status, seem to deter-
mine the patient’s emotional responses post-treatment.
These findings emphasise the role of patient-physician
communication if preventative measures such as fertility
preservation are desired prior to cancer treatments.
The fact that distress was not predicted by objective
characteristics of the disease (such as type of diagnosis,
stage, or type of treatment) is consistent with evidence
from the literature [16] and supports the core premise of
the CSM [24–26] that subjective conceptualisation of
disease determines one’s response to illness.
The subjective conceptualisation of illness in this study
was measured through participants’ illness perceptions.
The research focusing on infertility in otherwise healthy
women indicates that distress related to the condition is
predicted by the perception of more severe conse-
quences of infertility and less control over the condition
[43–45]. The findings of this study, however, indicate
that although the indicators of cognitive representation
(i.e., consequences and identity) contributed to the dis-
tress, it was in fact the emotional representation of the
illness that best predicted the levels of distress. In other
words, the more concerned women were about their
illness and the more emotionally burdened they were by
cancer diagnosis, the more fertility related-distress they
experienced.
Not only the emotional representation of the illness
itself, but also what women brought to the situation
from the outset, namely their affective predisposition
determined the level of post-treatment fertility-related
distress. Women who described themselves as generally
experiencing more negative emotions also reported
higher levels of fertility-related distress. Some research
indicates that people who express higher levels of nega-
tive affect generally score higher on self-report measures
of distress [46]. For this reason, in this study the nega-
tive affectivity was used as a control variable. Although
it remained significant in the final model predicting
distress, so did the emotional representation of illness
suggesting that the disease-specific response predicted
fertility-related distress above the general negative
affectivity understood as one’s predisposition.
Another factor which predicted fertility-related distress
was the regret related to the outcome of treatments –
the so called ‘outcome regret’ [47]. Women who regret-
ted the fact that cancer treatments impacted their
fertility were more likely to experience fertility-related
distress than those who did not experience regret. Stud-
ies which investigated the concept of fertility-related
regret among young women diagnosed with cancer
mainly concentrated on the other side of the issue,
namely the extent to which women experience regret
with respect to the decisions about fertility preservation
[16]. The existing evidence suggests that counselling
about fertility [48] and provision of decisional aids [49]
can minimise regret with respect to decisions about
fertility preservation. It does not, however, answer the
question about the extent to which regret can impact
fertility-related distress. To our knowledge, this study
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Table 3 Multivariate model predicting total fertility-related distress
B SE B β p
Step 1 – control variables
Constant 25.49 10.37 ≤0.05
Age at diagnosis −0.45 0.25 −0.14 n.s.
Country of origin (Britain vs Poland) 12.45 3.67 0.24 < 0.01
Type of cancer (gynaecological vs breast) 3.14 5.01 0.059 n.s.
Type of treatment (sterile vs uncertain fertility) −9.62 4.16 − 0.22 ≤0.05
Recruitment site (other vs online) −10.42 3.20 −0.24 < 0.01
Childbearing status (no vs yes) −3.24 2.90 −0.075 n.s.
Negative affect 1.06 0.153 0.461 < 0.01
Step 2 – desire to have children
Constant 3.61 11.71 n.s.
Age at diagnosis −0.17 0.25 −0.053 n.s.
Country of origin (Britain vs Poland) 13.28 3.53 0.271 < 0.01
Type of cancer (gynaecological vs breast) 2.32 4.82 0.044 n.s.
Type of treatment (sterile vs uncertain fertility) −8.18 4.01 −0.184 ≤0.05
Recruitment site (other vs online) −9.27 3.09 −0.214 ≤0.05
Childbearing status (no vs yes) −0.48 2.89 −0.011 n.s.
Negative affect 1.06 0.15 0.46 < 0.01
Desire to have children 3.43 0.97 0.25 < 0.01
Step 3 – treatment-related regret
Constant −0.41 11.49 n.s.
Age at diagnosis −0.14 0.24 −0.04 n.s.
Country of origin (Britain vs Poland) 13.82 3.44 0.28 < 0.01
Type of cancer (gynaecological vs breast) 1.45 4.70 0.03 n.s.
Type of treatment (sterile vs uncertain fertility) −5.76 4.00 −0.13 n.s.
Recruitment site (other vs online) −8.18 3.03 −0.19 ≤0.05
Childbearing status (no vs yes) 0.63 2.84 0.02 n.s.
Negative affect 1.03 0.14 0.45 < 0.01
Desire to have children 2.97 0.96 0.22 < 0.01
Treatment related regret (no vs all others) 8.65 3.00 0.19 ≤0.05
Step 4 – culture-related variables
Constant −6.25 11.80 n.s.
Age at diagnosis −0.22 0.25 −0.07 n.s.
Country of origin (Britain vs Poland) 12.21 3.67 0.25 < 0.01
Type of cancer (gynaecological vs breast) 2.21 4.71 0.04 n.s.
Type of treatment (sterile vs uncertain fertility) −7.26 4.07 −0.16 n.s.
Recruitment site (other vs online) −8.31 3.05 −0.19 ≤0.05
Childbearing status (no vs yes) −0.80 3.07 −0.02 n.s.
Negative affect 0.94 0.15 0.41 < 0.01
Desire to have children 2.30 1.02 0.17 ≤0.05
Treatment related regret (no vs all others) 8.27 3.05 0.18 ≤0.05
Cultural disapproval of childlessness (no vs all others) 3.85 2.74 0.09 n.s.
VOC_U 1.50 2.66 0.05 n.s.
VOC_S −0.99 3.01 −0.03 n.s.
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Table 3 Multivariate model predicting total fertility-related distress (Continued)
B SE B β p
VOC_P 3.28 2.26 0.12 n.s.
Step 5 – illness perceptions
Constant −11.68 11.54 n.s.
Age at diagnosis −0.27 0.24 −0.08 n.s.
Country of origin (Britain vs Poland) 11.58 3.55 0.24 < 0.01
Type of cancer (gynaecological vs breast) −0.17 4.61 −0.01 n.s.
Type of treatment (sterile vs uncertain fertility) −5.49 3.98 −0.12 n.s.
Recruitment site (other vs online) −6.41 3.01 −0.15 ≤0.05
Childbearing status (no vs yes) −2.31 3.01 −0.05 n.s.
Negative affect 0.70 0.16 0.31 < 0.01
Desire to have children 2.03 0.99 0.15 ≤0.05
Treatment related regret (no vs all others) 7.27 2.97 0.16 ≤0.05
Cultural disapproval of childlessness (no vs all others) 2.94 2.66 0.07 n.s.
VOC_U 1.28 2.57 0.05 n.s.
VOC_S −1.70 2.92 −0.06 n.s.
VOC_P 4.10 2.20 0.15 n.s.
Brief-IPQ total 0.35 0.11 0.23 < 0.01
Step 1: R2 = 0.466, adjusted R2 = 0.438, F(7, 134) = 16.69, p < 0.01
Step 2: R2 = 0.512, adjusted R2 = 0.482, F(1, 133) = 12.55, p < 0.01, Δ R2 = 0.046
Step 3: R2 = 0.541, adjusted R2 = 0.509, F(1, 132) = 8.31, p < 0.01, Δ R2 = 0.029
Step 4: R2 = 0.561, adjusted R2 = 0.516, F(4, 128) = 1.48, p = n.s., Δ R2 = 0.020
Step 5: R2 = 0.593, adjusted R2 = 0.548, F(1, 127) = 9.99, p < 0.01, Δ R2 = 0.032
Fig. 1 Multiple mediation model with desire to have children as predictor, treatment-related regret, psychological VOC, consequences and
emotional representation as mediators and fertility-related distress as outcome (*p≤ 0.05, **p < 0.01)
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is the first to demonstrate the relationship between
treatment-related regret and the increased risk of
fertility-related distress post-cancer.
The particular focus of this study was to investigate
the role of culture in determining distress related to
fertility after cancer. Although the variables reflecting
potential cultural differences in the importance attached
to fertility (e.g., cultural disapproval of not having chil-
dren, psychological, social, and utilitarian VOC) did not
predict fertility-related distress, the country of origin
did: Polish participants experienced more fertility-related
distress. This finding can potentially be explained by the
differences between Polish and British cultures which
were not covered by the culture specific questions in-
cluded but which nonetheless exist. Polish culture is very
family-orientated and attached to traditional values often
dictated by the Catholic Church which stresses the im-
portance of having children and condemns contracep-
tion and abortion [50]. The prevalence of such beliefs in
society might make the situation in which a woman is
unable to have children more stressful. As suggested pre-
viously by Seknus et al. [22], women from Eastern Europe
are generally less likely to accept the risk of infertility
related to chemotherapy compared to their counterparts
from Western Europe. However, the reasons for that re-
quire further research.
While the desire to have children has been widely re-
ported to be a predictor of fertility-related distress, the
mechanisms behind this relationship remain unknown.
Although additional investigations conducted for the
purpose of this study should be treated with caution due
to their exploratory nature, they shed some light on this
association.
Separate mediation analyses suggest that desire to have
children could affect fertility-related distress through its
impact on four other variables – the treatment-related
regret, psychological VOC, perceived consequences, and
emotional burden of the disease. In other words, experi-
encing a stronger desire to have children before cancer
diagnosis was not only directly related to higher levels of
Table 4 Multiple mediation model with desire to have children as predictor, treatment-related regret, psychological VOC, consequences
and emotional representation as mediators and fertility-related distress as outcome
Consequent
Treatment-related
regret
Psychological
VOC
Consequences
(IPQ1)
Emotional
representation
(IPQ8)
Fertility-related
distress
Antecedent B SE p B SE p B SE p B SE p B SE p
Constant iM1 1.04 0.18 < 0.01 iM2 3.02 0.13 < 0.01 iM3 4.76 0.46 < 0.01 iM4 5.74 0.46 < 0.01 iY −20.98 6.83 < 0.01
Desire to have children a1 0.21 0.06 < 0.01 a2 0.13 0.04 < 0.01 a3 0.28 0.14 ≤0.05 a4 0.29 0.14 ≤0.05 c’ 2.35 0.97 ≤0.05
Treatment-related regret – – – – – – – – – – – – b1 3.45 1.37 ≤0.05
VOC_P – – – – – – – – – – – – b2 4.08 1.83 ≤0.05
Consequences (IPQ1) – – – – – – – – – – – – b3 1.36 0.65 ≤0.05
Emotional representation
(IPQ8)
– – – – – – – – – – – – b4 2.65 0.64 < 0.01
Model fit R2 = 0.09
F(1, 149) = 15.49,
p < 0.01
R2 = 0.07
F(1, 149) = 10.70,
p < 0.01
R2 = 0.03
F(1, 149) = 4.21,
p≤ 0.05
R2 = 0.03
F(1, 149) = 4.21,
p ≤ 0.05
R2 = 0.40
F(5, 145) = 19.71,
p < 0.01
Fig. 2 Moderated mediation with the moderator influencing path a
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fertility-related distress post-cancer but also resulted in
higher regret with respect to the treatment outcome,
more perceived consequences, and more emotional bur-
den, and through these relationships indirectly affected
distress levels. A stronger wish to have children also
seemed to determine the degree of importance attached
to the psychological rewards related to having children
and via this mechanism influenced distress levels.
In a subsequent multiple mediation analysis, all four
mediators remained statistically significant. The paths
leading through the consequences as well as emotional
representation of illness appear to be in line with the
CSM, which suggests that factors inherent to self (e.g.,
desire to have children) can affect illness perception, and
these in turn influence the response to illness. This
draws attention to the fact that illness perceptions can
be influenced not only by the characteristics of the par-
ticular disease one suffers from, but also by factors
seemingly unrelated to one’s health. The particular con-
tribution of this preliminary finding lies in the fact that
while desire to have children is a non-modifiable factor
affecting distress, both perceived consequences and emo-
tional representation of illness could potentially be amen-
able to interventions to tackle fertility-related distress.
The path involving the psychological VOC could po-
tentially be linked to the socio-cultural dimensions of
having children with women who desired children more
also perceiving their psychological value as more prom-
inent and through this mechanism being affected by
higher levels of fertility-related distress.
The socio-cultural influences were explored further
through the analysis of the effect that country of origin
had on the last significant mediator, namely treatment-
related regret and this was done through the means of
moderated mediation. The results of this investigation
suggest that while for the British participants a higher de-
sire to have children contributed to higher treatment out-
come regret and indirectly to more fertility-related
distress, this indirect relationship did not exist in the Pol-
ish subsample. Among Polish women, the wish to have
children, although related to distress, did not have effect
on regret. With the lack of cross-cultural research in the
field it is difficult to explain this finding, nonetheless, it
may be due to the organisational differences between the
Polish and British medical systems. While the UK-based
National Institute for Health and Care Excellence (NICE)
guidelines suggest discussing fertility preservation with all
cancer patients [12] and the National Health Service
(NHS) has services in place to facilitate fertility preserva-
tion for cancer patients, the same is not true for Poland.
Therefore, British women who desired children may have
regretted not acting upon the possibility of preserving fer-
tility, while at the same time Polish women, not having
had that opportunity, did not experience the regret.
More importantly, however, what this finding indicates
is that different factors might be playing a role in deter-
mining levels of distress across different cultural settings.
This stresses the need for cross-cultural research in the
field and the importance of physicians’ awareness of
cross-cultural differences between their patients.
Strengths and limitations of the study
The two main strengths of this study are its use of a
theoretical framework and its cross-cultural design. The
use of the CSM at the level of study design has subse-
quently allowed us to interpret the findings within its
context which contributes to a better understanding of
the determinants of fertility-related distress in women
with gynecological or breast cancer. This project has also
been one of the first cross-cultural studies exploring fer-
tility issues related to cancer, and the first one attempt-
ing to uncover how the socio-cultural context may affect
fertility-related distress in young female cancer patients.
Despite its strengths, this study also has limitations
that need to be accounted for while interpreting its re-
sults. At the level of recruitment, it is possible that
women who chose to participate in this project were
more interested in fertility issues surrounding a cancer
diagnosis. This self-selected group may therefore differ
from the overall population of young women diagnosed
Table 5 Moderated mediation with desire to have children as predictor, treatment-related regret as mediator, fertility-related distress
as outcome and country of origin as mediator influencing path a
Consequent
Treatment-related regret Fertility-related distress
Antecedent B SE p B SE p
Constant i 0.87 0.15 < 0.01 i 11.15 3.78 < 0.01
Desire to have children a1 0.28 0.06 < 0.01 c’ 3.72 1.10 < 0.01
Treatment-related regret – – – b 4.96 1.62 < 0.01
Country of origin a2 0.68 0.38 n.s. – – –
Desire to have children x country of origin a3 −0.27 0.13 ≤0.05 – – –
R2 = 0.12
F(3, 147) = 6.19, p < 0.01
R2 = 0.17
F(2, 148) = 15.29, p < 0.01
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with gynaecological or breast cancer, which limits the
generalisability of the findings. At the level of study de-
sign, this was a cross-sectional study which means that
certain information (e. g., desire to have children before
cancer diagnosis) were collected retrospectively. While
this allowed us to investigate the associations between
the measured variables, it limited our ability of this study
to determine the relationships of causality.
Conclusions
Recent progress in cancer treatment has translated into
increased survival rates among cancer patients [1]. Des-
pite this, cancer diagnosis and treatment are not indiffer-
ent to the lives of the patients who often struggle with
both the emotional and physical consequences of cancer,
including, fertility-related distress. This study contrib-
utes to the growing field of research focusing on this
issue which is commonly faced by young women diag-
nosed with cancer and adds to its understanding.
First, the results of this study suggest that distress
related to fertility follows the assumptions of the CSM
in that it seems to be determined by the way one con-
ceptualises one’s illness rather than by objective cancer
characteristics and it appears to be contingent on the
emotional, rather than cognitive representation of illness.
Hence, interventions tackling the process of concep-
tualising illness among young women could poten-
tially improve their psychosocial outcomes in the
survivorship period, and alleviate the levels of distress
they experience.
Fertility-related distress was also determined by the desire
to have children and treatment-related regret. While the
desire to have children is a rather non-modifiable factor, if
addressed early through open physician-patient communi-
cation, it could guide cancer treatment and fertility preser-
vation decisions which could in turn potentially prevent
treatment-related regret. However, as this study suggests
there might be cross-cultural differences with respect to
fertility-related distress as well as its determinants. There-
fore, solutions and preventative measures effective among a
particular group of patients might not necessarily apply to a
culturally different group. This may prove a challenge to
physicians working in multicultural societies, however,
more evidence still needs to be gathered.
Additional files
Additional file 1: Table S1. Study inclusion and exclusion criteria.
(DOCX 12 kb)
Additional file 2: Table S2. Multivariate model predicting total fertility-
related distress with consequences (IPQ1) entered in the final block.
Table S3. Multivariate model predicting total fertility-related distress with
timeline (IPQ2) entered in the final block. Table S4. Multivariate model
predicting total fertility-related distress with identity (IPQ5) entered in the
final block. Table S5. Multivariate model predicting total fertility-related
distress with illness concern (IPQ6) entered in the final block. Table S6.
Multivariate model predicting total fertility-related distress with illness
coherence (IPQ7) entered in the final block. Table S7. Multivariate model
predicting total fertility-related distress with illness emotional
representation (IPQ8) entered in the final block (DOCX 40 kb)
Additional file 3: Table S8. Mediation model 1 including desire to have
children as predictor, treatment-related regret as mediator and fertility-
related distress as outcome. Figure S1. Mediation model 1 including
desire to have children as predictor, treatment-related regret as mediator
and fertility-related distress as outcome (*p ≤ 0.05, **p < 0.01). Table S9.
Mediation model 2 including desire to have children as predictor,
psychological VOC as mediator and fertility-related distress as outcome.
Figure S2. Mediation model 2 including desire to have children as
predictor, psychological VOC as mediator and fertility-related distress as
outcome (*p ≤ 0.05, **p < 0.01). Table 10. Mediation model 3 with
desire to have children as predictor, illness consequences as mediator
and fertility-related distress as outcome. Figure S3. Mediation model 3
with desire to have children as predictor, illness consequences as
mediator and fertility-related distress as outcome (*p ≤ 0.05, **p < 0.01).
Table 11. Mediation model 4 with desire to have children as predictor,
emotional representation as mediator and fertility-related distress as
outcome. Figure S4. Mediation model 4 with desire to have children as
predictor, emotional representation as mediator and fertility-related
distress as outcome (*p ≤ 0.05, **p < 0.01). Simple mediation models
predicting fertility-related distress. (DOCX 139 kb)
Additional file 4: Table S12. Details of multiple mediation model.
(DOCX 12 kb)
Additional file 5: Table S13. Spearman correlation coefficients for the
'desire to have children', fertility-related distress and the significant
mediators for the British subsample of study participants. Table S14.
Spearman correlation coefficients for the 'desire to have children', fertility-
related distress and the significant mediators for the Polish subsample of
study participants. Figure S5. The conditional effect of desire to have
children on treatment-related regret. Figure S6. A visual representation of
the conditional indirect effect of the desire to have children on fertility-
related distress as a function of the country of origin. (DOCX 53 kb)
Abbreviations
Brief-IPQ: Brief Illness perception questionnaire; CSM: Common Sense Model;
IES-R: Impact of Event Scale Revised; NA: Negative affect; NHS: National
Health Service; NICE: National Institute for Health and Care Excellence;
PANAS: Positive and Negative Affect Scale; SHARE: Scottish Health Research
Register; VOC: Value of children
Acknowledgements
We would like to acknowledge all the organisations which facilitated data
collection particularly Jo’s Trust, Womb Cancer UK, Ovacome, Breast Cancer
Care, CoppaFeel!, Young Breast Cancer Network, Maggie’s Centres, and Shine
Cancer Support. We would also like to thank all the women who gave their
time to participate in this study.
Funding
This study was part of a PhD project funded by the Danuta Rischardson
Medical Scholarship.
Availability of data and materials
The datasets generated and analysed during the current study are not
publicly available due to the conditions accepted by the participants upon
consenting to taking part in the study. This was also approved by the ethics
committees involved in reviewing the study [NHS, East of Scotland Research
Ethics Service REC1/ University of St Andrews Teaching and Research Ethics
Committee (UTREC)].
Authors’ contributions
AS designed the study, collected the data, analysed the data, and wrote the
manuscript. GO contributed to study design, data analysis and helped write
the manuscript. Both authors read and approved the final manuscript.
Sobota and Ozakinci BMC Cancer  (2018) 18:874 Page 12 of 14
Ethics approval and consent to participate
This study was approved by the NHS REC (13/ES/0129), hospitals
participating in Poland (Komisja Bioetyczna Wojskowego Instytutu
Medycznego (Military Medical Institute Bioethics Committee, Warsaw) and
Komisja Bioetyczna przy Warszawskim Uniwersytecie Medycznym (Medical
University of Warsaw Bioethics Committee, Warsaw). From hospital
Swietokrzyskie Cancer Centre, we have the approval from the head of
gynecological oncology department and University of St Andrews School of
Medicine Research Ethics Committee approved the study as a whole
(MD10852). Implicit consent was used in the study. Participants were not asked
to sign a consent form, however, they were informed that returning the
completed questionnaire meant that they agreed to participate in the project.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.
Author details
1School of Medicine, University of St Andrews, KY16 9TF St Andrews,
Scotland, UK. 2Coombe Women and Infants University Hospital, 8 Cork Street,
Merchants Quay, Dublin D08 XW7X, Ireland.
Received: 16 February 2018 Accepted: 21 August 2018
References
1. Aziz NM, Rowland JH. Trends and advances in cancer survivorship research:
challenge and opportunity. Semin Radiat Oncol. 2003;13(3):248–66.
2. Cancer Research UK. Cancer incidence by age. 2014 [cited 2017 Aug 4].
Available from: http://www.cancerresearchuk.org/health-professional/cancer-
statistics/incidence/age#heading-Zero
3. Zebrack B. Information and service needs for young adult cancer patients.
Support Care Cancer. 2008;16(12):1353–60.
4. Zebrack B. Information and service needs for young adult cancer survivors.
Support Care Cancer. 2009;17(4):349–57.
5. Zebrack BJ, Mills J, Weitzman TS. Health and supportive care needs of
young adult cancer patients and survivors. J Cancer Surviv. 2007;1(2):137–45.
6. Zebrack B, Bleyer A, Albritton K, Medearis S, Tang J. Assessing the health
care needs of adolescent and young adult cancer patients and survivors.
Cancer. 2006;107(12):2915–23.
7. Goossens J, Delbaere I, Van Lancker A, Beeckman D, Verhaeghe S, Van
Hecke A. Cancer patients’ and professional caregivers’ needs, preferences
and factors associated with receiving and providing fertility-related
information: a mixed-methods systematic review. Int J Nurs Stud. 2014;
51(2):300–19.
8. Holton S, Kirkman M, Rowe H, Fisher J. The childbearing concerns and
related information needs and preferences of women of reproductive age
with a chronic, noncommunicable health condition: a systematic review.
Womens Health Issues. 2012;22(6):e541–52.
9. Peate M, Meiser B, Hickey M, Friedlander M. The fertility-related concerns,
needs and preferences of younger women with breast cancer: a systematic
review. Breast Cancer Res Treat. 2009;116(2):215–23.
10. Lee SJ, Schover LR, Partridge AH, Patrizio P, Wallace WH, Hagerty K, et al.
American Society of Clinical Oncology recommendations on fertility
preservation in cancer patients. J Clin Oncol. 2006;24(18):2917–31.
11. Loren AW, Mangu PB, Beck LN, Brennan L, Magdalinski AJ, Partridge AH,
et al. Fertility preservation for patients with cancer: American Society of
Clinical Oncology clinical practice guideline update. J Clin Oncol. 2013;
31(19):2500–10.
12. National Institute for Health and Care Excellence. Fertility: Assessment and
treatment for people with fertility problems. 2013 [cited 2017 Aug 4].
Available from: https://www.nice.org.uk/guidance/cg156/chapter/
recommendations#people-with-cancer-who-wish-to-preserve-fertility.
13. Howard-Anderson J, Ganz PA, Bower JE, Stanton AL. Quality of life, fertility
concerns, and behavioral health outcomes in younger breast cancer
survivors: a systematic review. J Natl Cancer Inst. 2012;104(5):386–405.
14. Adams E, McCann L, Armes J, Richardson A, Stark D, Watson E, et al. The
experiences, needs and concerns of younger women with breast cancer: a
meta-ethnography. Psychooncology. 2011;20(8):851–61.
15. Goncalves V, Sehovic I, Quinn G. Childbearing attitudes and decisions of
young breast cancer survivors: a systematic review. Hum Reprod Update.
2014;20(2):279–92.
16. Sobota A, Ozakinci G. Fertility and parenthood issues in young female
cancer patients--a systematic review. J Cancer Surviv. 2014;8(4):707–21.
17. Canada AL, Schover LR. The psychosocial impact of interrupted childbearing
in long-term female cancer survivors. Psychooncology. 2012;21(2):134–43.
18. Gorman JR, Malcarne VL, Roesch SC, Madlensky L, Pierce JP. Depressive
symptoms among young breast cancer survivors: the importance of
reproductive concerns. Breast Cancer Res Treat. 2010;123(2):477–85.
19. Partridge AH, Gelber S, Peppercorn J, Sampson E, Knudsen K, Laufer M, et al.
Web-based survey of fertility issues in young women with breast cancer.
J Clin Oncol. 2004;22(20):4174–83.
20. Ruddy KJ, Gelber SI, Tamimi RM, Ginsburg ES, Schapira L, Come SE, et al.
Prospective study of fertility concerns and preservation strategies in young
women with breast cancer. J Clin Oncol. 2014;32(11):1151–6.
21. Greil AL, Slauson-Blevins K, McQuillan J. The experience of infertility: a
review of recent literature. Sociol Health Illn. 2010;32(1):140–62.
22. Senkus E, Gomez H, Dirix L, Jerusalem G, Murray E, Van Tienhoven G, et al.
Attitudes of young patients with breast cancer toward fertility loss related
to adjuvant systemic therapies. EORTC study 10002 BIG 3-98.
Psychooncology. 2014;23(2):173–82.
23. Macfarlane A, O’Reilly-de Brun M. Using a theory-driven conceptual
framework in qualitative health research. Qual Health Res. 2012;22(5):607–18.
24. Leventhal H, Meyer D, Nerenz D. The common sense representation of
illness danger. Oxford: Pergamon Press; 1980.
25. Leventhal H, Leventhal EA, Contrada RJ. Self-regulation, health, and
behavior: a perceptual-cognitive approach. Psychol Health. 1998;13(4):
717–33.
26. Leventhal H, Brisette I, Leventhal EA. The common-sense model of self-
regulation of health and illness. In: Cameron L, Leventhal H, editors.
The self regulation of health and illness behaviour. Oxford: Routledge;
2003. p. 42–65.
27. Hagger MS, Orbell S. A meta-analytic review of the common-sense model
of illness representations. Psychol Health. 2003;18(2):141–84.
28. Benyamini Y, Leventhal H, Leventhal EA. Attributions and health. In: Ayers S,
editor. Cambridge handbook of psychology, health and medicine.
Cambridge. New York: Cambridge University Press; 2007. p. 26–33.
29. Lau RR, Hartman KA. Common sense representations of common illnesses.
Health Psychol. 1983;2(2):167–85.
30. Office for National Statistics. Polish People in the UK - Half a million Polish
Residents. 2011 [cited 2017 Aug 22]. Available from: http://www.ons.gov.uk/
ons/dcp171780_229910.pdf.
31. Weiss DS. The impact of event scale-revised. In: Wilson JP, Keane TM,
editors. Assessing psychological trauma and PTSD. 2nd ed. New York: the
Guildford press; 2004. p. 168–89.
32. Juczynski Z, Oginska-Bulik N. Pomiar zaburzen po stresie traumatycznym -
Polska wersja Zrewidowanej Skali Wplywu Zdarzen. Psychiatr Psychiatr. 2009;
6(1):15–25.
33. Broadbent E, Petrie KJ, Main J, Weinman J. The brief illness perception
questionnaire. J Psychosom Res. 2006;60(6):631–7.
34. Watson D, Clark LA, Tellegen A. Development and validation of brief
measures of positive and negative affect: the PANAS scales. J Pers Soc
Psychol. 1988;54(6):1063–70.
35. Brzozowski P. Skala uczuć pozytywnych i negatywnych SUPIN: polska
adaptacja skali PANAS Davida Watsona i Lee Ann Clark : podręcznik.
Warszawa: Pracownia Testów Psychologicznych Polskiego Towarzystwa
Psychologicznego; 2010.
36. Hoffman LW, Hoffman ML. The value of children to parents. In: Fawcett JT,
editor. Psychological perspectives on population. New York: Basic Books;
1973. p. 19–76.
37. Huijts T, Kraaykamp G, Subramanian SV. Childlessness and psychological
well-being in context: a multilevel study on 24 European countries. Eur
Sociol Rev. 2013;29(1):32–47.
38. IBM Corp. IBM SPSS Statistics for Windows, Version 22.0. Armonk: IBM Corp; 2013.
Sobota and Ozakinci BMC Cancer  (2018) 18:874 Page 13 of 14
39. Hayes AF. Introduction to mediation, moderation, and conditional process
analysis: a regression-based approach. New York: The Guildford Press; 2013.
40. Green SB. How many subjects does it take to do a regression analysis.
Multivar Behav Res. 1991;26(3):499–510.
41. Field AP. Discovering statistics using SPSS: (and sex, drugs and Rock’n’roll).
London: SAGE; 2009.
42. Tabachnick BG, Fidell LS. Using multivariate statistics. Pearson Educ. 2013; p. 983.
43. Benyamini Y, Gozlan M, Kokia E. On the self-regulation of a health threat:
cognitions, coping, and emotions among women undergoing treatment for
infertility. Cognit Ther Res. 2004;28(5):577–92.
44. Benyamini Y, Gozlan M, Kokia E. Women’s and men’s perceptions of
infertility and their associations with psychological adjustment: a dyadic
approach. Br J Health Psychol. 2009;14(Pt 1):1–16.
45. Lord S, Robertson N. Illness representations, coping and psychological
morbidity in infertility. In: Proceedings of 14th international conference of
psychosomatic obstetrics and Gynaecology. Medimond; 2004. p. 201–6.
http://www.edlearning.it/proceedings/moreinfo/20040516.htm.
46. Watson D, Pennebaker JW. Health complaints, stress, and distress: exploring
the central role of negative affectivity. Psychol Rev. 1989;96(2):234–54.
47. Connolly T, Reb J. Regret in cancer-related decisions. Health Psychol. 2005;
24(4S):S29–34.
48. Letourneau JM, Ebbel EE, Katz PP, Katz A, Ai WZ, Chien AJ, et al.
Pretreatment fertility counseling and fertility preservation improve quality of
life in reproductive age women with cancer. Cancer. 2012;118(6):1710–7.
49. Peate M, Meiser B, Friedlander M, Zorbas H, Rovelli S, Sansom-Daly U, et al.
It’s now or never: fertility-related knowledge, decision-making preferences,
and treatment intentions in young women with breast cancer--an
Australian fertility decision aid collaborative group study. J Clin Oncol. 2011;
29(13):1670–7.
50. Radkowska-Walkowicz M. The creation of “monsters”: the discourse of
opposition to in vitro fertilization in Poland. Reprod Health Matters. 2012;
20(40):30–7.
Sobota and Ozakinci BMC Cancer  (2018) 18:874 Page 14 of 14
